Basic epidemiologic prevalence data are presented on sex differences in DSM-III-R major depressive episodes (MDE). The data come from the National Comorbidity Survey (NCS), the first survey in the U.S. to administer a structured psychiatric interview to a nationally representative sample of the general population.
Basic epidemiologic prevalence data are presented on sex differences in DSM-III-R major depressive episodes (MDE) . The data come from the National Comorbidity Survey (NCS), the first survey in the U.S. to administer a structured psychiatric interview to a nationally representative sample of the general population.
Consistent with previous research, women are approximately 1.7 times as likely as men to report a lifetime history of MDE. Age of onset analysis shows that this sex difference begins in early adolescence and persists through the mid-50s. Women also have a much higher rate of 12-month depression than men. However, women with a history of depression do not differ from men with a history of depression in either the probability of being chronically depressed in the past year or in the probability of having an acute recurrence in the past year. This means that the higher prevalence of 1Zmonth depression among women than men is largely due to women having a higher risk of first onset. The implications of these results for future research are discussed in a closing section of the paper.
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One of the most widely documented findings in psychiatric epidemiology is that women have higher rates of major depression than men. This has been found consistently in community epidemiologic studies throughout the world using a variety of diagnostic schemes and interview meth-* Corresponding author. Presented at the NIMH Workshop, 'Towards a New Psychobiology of Depression in Women, ' September 18, 1992. ods (Bebbington et al., 1981; Bland et al., 1988a,b; Canino et al., 1987; Cheng, 1989; Hwu et al., 1989; Lee et al., 1987; Weissman and Myers, 1978; Wells et al., 1989; Wittchen et al., 1992 ; for reviews see Bebbington, 1988; Nolen-Hoeksema, 1987; Weissman and Klerman, 1977 , 1985 , 1992 Weissman et al., 1984) . The prevalence of depression among women has typically been between one and a half to three times that found among men. The purpose of this paper is to present new epidemiologic data on this sex difference in de-pression from the National Comorbidity Survey (NCS), a recently completed survey that included general population data on the prevalence of DSM-III-R major depression.
Methods

Sample
The NCS is a Congressionally mandated survey of psychiatric disorders in the U.S. designed to produce data on the prevalence, risk factors, and consequences of psychiatric morbidity and comorbidity.
The (Cottler et al., 1991; Wittchen et al., 1991) and test-retest reliability (Semler et al., 1987; Wacker et al., 1990) as well as good agreement with clinical diagnoses (Farmer et al., 1987 (Farmer et al., , 1991 Janca et al., 1992; Leitmeyer, 1990; Semler et al., 1987; Semler, 1989; Spengler and Wittchen, 1989; Wittchen et al., 1989) . Most general population studies of MDE over the past decade have been based on the DIS, so it is important to comment on differences in the questions used to diagnose MDE in the version of the CID1 used in the NCS and the DIS. While the two are identical in most respects, there is a critical difference in the depth of probing for lifetime recall of episodes. NCS pilot tests showed that there are two under-reporting problems with the standard DIS/CIDI method of interviewing. First, some respondents under-report stem questions for MDE and other disorders once they recognize that positive responses will lead to more detailed questions. Second, most respondents fail to appreciate the complexity of answering stem questions which require them to review lifetime occurrence of episodes. In order to address these problems, we turned to the survey methods literature on recall failure and discovered that survey methodologists have developed a variety of procedures to help improve retrospective recall (Bradburn et al., 1979; Cannel1 et al., 1977; 1979; Henson et al., 1976; Sudman and Bradburn, 1974; Turner and Martin, 1984) . Drawing on this extensive research, we modified the standard DIS/ CID1 question structure to include the stem questions for MDE and a number of other disorders in a new Life Review Section. This Life Review Section was designed to facilitate active memory search for lifetime episodes. In addition to the general motivation probes, the Life Review Section included three separate stem questions for MDE rather than the one stem question used in the DIS. These three inquired about episodes of feeling 'sad, blue or depressed', feeling 'down in the dumps or gloomy', and 'losing interest in most things like work, hobbies, or things you usually liked to do for fun'. In addition to its use in aiding recall, the Life Review Section was administered prior to probing any positive stem responses in an effort to avoid conscious nondisclosure of stem questions once respondents recognized that positive stem responses lead to further questioning.
That these refinements did not lead to over-reporting is indicated by the fact that blind clinical reinterviews in a random subsample of NCS respondents using the SCID as the validation standard yielded a positive predictive value of 0.70 (+O.lO> and a negative predictive value of 0.96 (kO.06).
These results compare favorably with those obtained in previous general population validation studies of MDE in the DIS (Anthony et al., 1985; Helzer et al., 1985; Robins et al., 1981) . There have been no previous general population validation studies of MDE in the CIDI.
Analysis procedures
As a result of the complex sample design and weighting of the NCS data, estimates of standard errors based on the usual assumption of equalprobability simple random sampling are biased. More complex analysis methods are needed to obtain appropriate standard errors. Estimates of standard errors of proportions were obtained using the Taylor series linearization method (Woodruff and Causey, 1976 Kish and Frankel, 1970; Koch and Lemeshow, 1972) . This procedure began by generating 44 balanced subsamples of the survey data. The LOGISTIC program in 
Results
Sex differences in number of diagnostic criteria
The results in Table 2 show that nearly 46% of men and 58% of women in the NCS reported the lifetime occurrence of at least one period lasting 2 weeks or more when they had either persistent depressed mood or markedly diminished interest in most of their normal activities. If endorsement of these stem questions was taken as the only requirement for an episode of depression, the female: male risk ratio would be 1.26. The risk ratio consistently increases as we increase the required number of additional DSM-III-R Criterion A symptoms. (The B criteria were also used in developing these symptom counts, which means that we excluded symptoms due to organic causes or to normal grief. The C and D hierarchy criteria were ignored.) The risk ratio is 1.43 when one or more symptoms are required, 1.68 when four or more are required as in DSM-III-R, and 2.50 when all eight are required. This pattern is very similar to the pattern reported by Young et al. (1990) in their analysis of data from the nonpatient relatives of depressed probands in the Collaborative Study of the Psychobiology of Depression. These results show that it is not merely the absence of depressed mood or diminished interest that differentiates men from women but lower rates of other symptoms clustering with these core symptoms of depression. Table  3 shows the lifetime and 12-month prevalence estimates for MDE as defined by DSM-III-R along with the ratio of 12-month prevalence to lifetime prevalence. Results are shown for the total sample as well as for subsamples defined by age and sex. The overall prevalence estimates -17.1% lifetime and 10.3% 12-month -are considerably higher than those reported for the same age groups in the Epidemiologic Catchment Area (ECA) Study (Weissman et al., 1991) and other recent epidemiologic studies based on the ECA methodology (Bland et al., 1988a,b; Canino et al., 1987; Chen et al., 1993; Hwu et al., 1989; Wells et al., 1989) . In comparison, the NCS prevalence estimates are quite similar to those found in epidemiologic studies based on clinical interviews (Boyd and Weissman, 1981; Kendler et al., 1992; Weissman et al., 1978) . The overall NCS lifetime prevalence estimate of 17.1% is also similar to the estimate obtained in a recent reanalysis of the ECA which attempted to correct for recall failure by combining wave one and wave two lifetime reports (Regier et al., 1991) .
Sex and age differences in the prevalence of AIDE
The age trends shown in Table 3 are consistent with results from the ECA (Weissman et al., 1991) in showing that the lifetime prevalence of MDE increases with age among respondents younger than 45 and decreases among older respondents.
The results in Table 3 show that this is true for both men and women. The ECA investigators interpreted this as evidence of a cohort effect. Differential mortality, age-related selection bias, cohort differences in willingness to report symptoms, and recall failure related to recency of symptoms are other explanations that are also consistent with this pattern (Simon and VonKorff, 19921. As one would expect for an episodic early-onset disorder like depression, the ratio of 1Zmonth to lifetime prevalence decreases with age from a high of 81% in the 15-24 year cohort to a low of 44% in the 45-54 year cohort. This is opposite the pattern found in the ECA study, where the ratio of 12-month prevalence to lifetime prevalence increased with age (Weissman et al., 1991) . This means that compared to the ECA, the NCS finds a higher proportion of oldest respondents who report a prior history but no recent episode of depression. This finding is consistent with the likelihood that the NCS Life Review Section succeeded in stimulating more accurate recall of lifetime depression.
The results concerning sex differences in Table  3 in the total sample. This is lower than the roughly 2.4 t&7/3.6) lifetime female :male relative risk in the ECA study (Weissman et al., 1991) probands in the Collaborative Study of the Psyprevalence to lifetime prevalence, which can be chobiology of Depression (Young et al., 1990) . interpreted as a rough measure of chronicity, is The NCS 12-month female:male relative riskvirtually identical for men (60.1%) and women 1.68 (12.9/7.7)
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Sex differences in age of onset
Consistent with the findings of Weissman and her associates (this issue), we find that there is no significant sex difference in average age of onset of MDE in the NCS. The mean age of onset (standard error) is 24.04 (0.67) for men and 23.53 (0.44) for women (t = 0.6, ns). The results in Fig.  1 provide more detailed information about age of onset distributions separately for men and women. The female: male hazard rate ratios and femalemale rate differences are shown in Fig. 2 . Women have a higher hazard than men beginning at age 10 and continuing through the mid-50s. The sharp divergence of the trends in the age range 50-54 is based on a very small sample size and is not reliable.
The rate ratio does not differ significantly with age (t = 1.2, ns), although the rate difference does differ significantly with age (t = 2.5, P < 0.05).
These results are generally consistent with the age of onset data in the ECA study (Burke et al., 1990) as well as with a l-year prospective investigation of first onsets in the two-wave ECA panel sample (Sargeant et al., 1990) . One noteworthy difference between the NCS and ECA results, though, is that the sex difference in cumulative onset risk appears 5 years earlier in the NCS -at age 10 in the NCS compared to age 15 in the ECA. This is important because of wide speculation in the literature that the sex difference in depression is triggered by puberty (see NolenHoeksema, 1987 , for a review). The beginning of the sex difference by age 10 is more consistent with this speculation than the ECA finding that the sex difference begins at age 15.
Sex differences in chronicity and recurrence
The results reported in the last subsection show clearly that women are more likely than men to become depressed.
The next question is whether women remain depressed longer than men once onset has occurred. This has been a relatively neglected question in the epidemiologic literature on sex and depression even though sex role theories strongly imply that chronicity should be greater for women than men (see reviews in Gilbert, 1992; Gotlib and Hammen, 1992; Hammen, 1982; Nolen-Hoeksema, 1987) . To the extent that the issue has been studied, the available evidence suggests that women may have more chronic depression than men (Amenson and Lewinsohn, 1981; Aneshensel, 1985; Ernst and Angst, 1992; Merikangas et al., in press ). However, the results in Table 3 show that the ratio of 12-month prevalence to lifetime prevalence -a rough measure of illness course -is virtually identical for men (0.601) and women (0.605) in the NCS. Very similar results were found in the ECA study (0.611 ratio for men and 0.515 ratio for women). These results imply that there is no sex difference in the overall course of depression.
At least three separate processes contribute to the size of these ratios: the probability of a first episode becoming chronic, the probability of episode recurrence among people who are not chronically depressed, and speed of episode recovery among people with recurrent episodes. We are able to study the first two of these three processes with the NCS data. To do this, chronic depression was defined as either a single lifetime episode that was still active at the time of interview or current depression among persons with a history of multiple episodes that had never been separated by several months or more of normal functioning.
Recurrent depression was defined as an acute onset of a new episode of depression in the 1Zmonth period prior to the NCS interview among the subsample of respondents with a lifetime history who were not chronically depressed. Female : male odds-ratios (OR) for chronic depression and 12-month acute recurrent depression are reported in Table 4 . The overall OR for chronic depression is 0.81 and the overall OR for recurrent depression is 1.06. Neither OR is significant at the 0.05 level, suggesting that despite their greater risk of first onset, women do not have a higher risk than men of either chronic depression or recurrent depression.
It is noteworthy that the two largest ORs in this part of the table are for acute recurrence in the age range 45-49 and 50-54. (This can also be seen in a comparison of the ratio of 12-month prevalence to lifetime prevalence for men and women ages 45 and older in Table 3 .) Although not significant statistically because of a small sample size, these elevated ORs are consistent with the results of a l-year prospective study of the outcome of time 1 major depression in the ECA panel sample Sargeant et al., 1990) which found that older women have a poorer outcome for time 1 depression. (The ECA study did not collect data which would allow chronic and recurrent depression to be distinguished.)
Discussion
We began by documenting that lifetime rates of MDE are much higher in the NCS than in the ECA or other recent epidemiologic surveys based on the ECA methodology.
We suspect that this is due to the joint effects of increasing rates of depression in the more recent cohorts represented in the NCS sample and to two NCS data collection innovations: the nonrespondent survey, which allowed us to correct prevalence estimates for the lower interview completion rate among people with a history of depression, and the Life Review Section, which helped stimulate active memory search for recall of lifetime disorders.
The female : male relative risk of depression in the NCS is 1.7. This is a good deal lower than the relative risk in the ECA, possibly due to the fact that our Life Review Section was more successful in reducing the level of recall failure among men than women. This interpretation is consistent with evidence that men are more likely than women to forget past episodes of depression (Ernst and Angst, 1992) . However, we consider it very unlikely that the remaining 1.7 female : male relative risk is due to recall bias. This conclusion is based on the results reported in Table 2 , where we saw that women are not much more likely than men to recall the lifetime occurrence of a 2-week episode of dysphoria. Instead, the higher prevalence of lifetime MDE among women is largely due to the fact that women are more likely than men to report symptoms that occurred during their worst 2-week episode which meet diagnostic criteria for MDE. A higher level of recall failure among men than women is unlikely to explain this pattern.
Nor is this pattern consistent with the possibility that men are less willing to admit depression than women, as the results show that men do not so much report lower rates of depressive episodes as associated symptoms. Based on these results, we believe that the observed sex difference in lifetime prevalence is genuine rather than due to some methodological artifact. Age of onset analysis shows that female respondents report an elevated risk of first onset compared to males as early as age 10. Consistent with other research showing that the sex difference in depression is most pronounced among early adolescents (Brooks-Gunn and Peterson, 1991; Peterson et al., 1993) , we find the highest relative hazard of first onset (OR = 2.3) in the age range 10-14.
Perhaps the most important finding in this paper is that there is no consistent sex difference in either chronicity or acute recurrence of depression in the age range studied in the NCS. It is important to recognize that any remaining sex difference in recall bias could distort this result. For example, it is possible that women actually have higher recurrence risks than men but that men are less likely than women to report the occurrence of a prior history of depression in the absence of a recent episode. A prospective research design is needed to evaluate this possibility. However, if we accept the data reported here on face value, we must conclude that the major determinant of the observed sex difference in 12-month depression is the greater risk of first onset among women compared to men. This difference begins early in life and persists through the mid-50s in the NCS, a pattern which is generally consistent with the ECA study (Burke et al., 1990) . This finding suggests that our understand-ing of the sex difference in depression hinges largely on understanding why women are more likely than men to become depressed initially and why this sex difference is confined to a particular part of the life cycle. Once the first episode has occurred, neither chronicity nor acute episode recurrence plays an important part in determining the higher rate of active depression among women than men in the 15-54 year age range.
It is beyond the scope of this paper to evaluate the implications of these results for current theories about sex differences in depression. It is clear, though, that serious consideration of these results could lead to fundamental rethinking of some of these theories. For example, our results point to a difficulty with currently popular sex role theories of depression which argue that adult sex role stresses are important determinants of sex differences in depression (e.g., Barnett and Baruch, 1987; Gove and Geerken, 1977; Wilhelm and Parker, 1989) . This is an inadequate explanation because sex differences in onset risk first emerge among early adolescents, prior to full adult sex role differentiation. Recognition of this discrepancy between the theory and the facts could lead to fruitful revision. For example, if adult sex role stresses have important direct effects on sex differences in depression, this is almost certainly more pronounced for adult-onset depression, which means that future research on the effects of adult sex role stresses should distinguish early-onset and later-onset disorders. Furthermore, an attempt should be made to investigate the possibility of selection processes whereby women with adolescent-onset depressions are differentially selected into adult sex roles which are known to be associated with high rates of chronic depression (e.g., single mothers). 
